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(54) System controller for analyzer 

(57) The parameter display part (2) comprises a 
single upper-hierarchical parameter screen displaying 
only a selected parameter and a number of lower-hier- 
archical parameter screens corresponding to respective 
units displaying all parameters for the respective units, 
and switchably displaying. When selecting a parameter 
to be displayed on the upper-hierarchical parameter 
screen, moving the cursor to the parameter on any of 
the lower-hierarchical parameter screens and pressing 
the function key to select a display, the selected param- 
eter is displayed on the upper-hierarchical parameter 
screen. When the parameter is selected again, the func- 
tion key is pressed, and the display on the upper-hierar- 
chical parameter screen is canceled 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

[0001] The present invention relates to the system 
controller of any of the following analyzers: a high- 
speed liquid chromatograph, a gas chromatograph, a 
liquid chromatograph/mass spectrometer or a gas chro- 10 
matograph/mass spectrometer. 

Description of the Prior Art 

[0002] A high-speed liquid chromatograph comprises 75 
some of the following units: a feed pump, a detector, an 
automatic sampler and a column oven, all of which 
require parameter settings. Other analyzers also com- 
prise some units requiring parameter settings. Such 
analyzers prepare a number of parameters to control 20 
these units, in order to cope with various analysts condi- 
tions. The analyzers comprise a system controller, 
which controls these units through these parameters. 
The system controller displays these parameters on a 
display. 25 
[0003] A conventional system controller immovably 
displays these parameters on the same position of the 
display, and displays all available parameters on a sin- 
gle screen. 

[0004] While there are many available parameters, 30 
those changed in daily analysis are extremely limited. 
When changing portion of the parameters, many unnec- 
essary parameters displayed on the display are so 
obstructive that it takes time to search for the target 
parameter. If the parameter to be changed is displayed 35 
on a lower portion of the screen, it inconveniently takes 
time to move the cursor on the screen to select the 
parameter. 

SUMMARY OF THE INVENTION 40 

[0005] Accordingly, the object of the present invention 
is to make system controller parameter screens easier 
to view and easier to operate for the user, thereby elim- 
inating any inconveniences. 45 
[0006] The system controller for an analyzer, accord- 
ing to the present invention, comprises a parameter dis- 
play part for displaying parameter conditions to control 
each unit, a parameter condition storage part, a param- 
eter-input part, a parameter condition transmission part so 
and a parameter input processing part. The parameter 
display part has an upper-hierarchical parameter 
screen displaying only the selected parameter(s) and a 
lower-hierarchical parameter screen displaying all 
parameters. The parameter condition storage part ss 
stores display/non-display modes on the upper-hierar- 
chical parameter screen and parameter conditions of 
each parameter as data. The parameter-input part 



inputs the display/non-display modes on the upper-hier- 
archical parameter screen and the parameter condi- 
tions of each parameter. The parameter condition 
transmission part transmits the parameter conditions for 
each parameter to a corresponding unit. The parameter 
input processing part transmits data from the parameter 
input part to the parameter condition storage part, and 
transmits the data stored in the parameter storage part 
to the parameter display part and the parameter condi- 
tion transmission part. 

[0007] The lower-hierarchical parameter screen dis- 
plays every parameter of all available unit, and the 
upper-hierarchical parameter screen displays only the 
parameter(s) selected in the lower-hierarchical parame- 
ter screen. This parameter display part may have a sin- 
gle upper-hierarchical parameter screen and a number 
of lower-hierarchical parameter screens corresponding 
to respective units. 

[0008] The parameter display part first displays the 
upper-hierarchical parameter screen. The displayed 
parameter screen can be switched by key operation. 
After selecting an arbitrary parameter on any of the 
lower-hierarchical parameter screens, the selected 
parameter is displayed on the upper-hierarchical 
parameter screen. The user can adjust the upper-hier- 
archical parameter screen displaying only the parame- 
ters) to be used in response to any desired analysis by 
selecting one or a plurality of parameters in any of the 
lower-hierarchical parameter screens, which then ena- 
bles the user to bring the parameter screen of the sys- 
tem controller to a usable state. 
[0009] The upper-hierarchical parameter screen of the 
system controller according to the present invention dis- 
plays only the frequently changing parameter(s), 
whereby the parameter screen can be rendered easier 
to view and easier to operate for the user, thus eliminat- 
ing any inconveniences. 

[0010] The foregoing along with other objects, fea- 
tures, aspects and advantages of the present invention 
will become more apparent from the following detailed 
description of the present invention when taken in con- 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00111 

Fig 1 is a block diagram showing the present inven- 
tion. 

Fig 2 is a block diagram showing an embodiment of 
the present invention. 

Figs. 3(A) and 3(B) show exemplary upper- and 
lower-hierarchical parameter screens of the 
embodiment. 

Rg 4 is a flow chart showing an operation proce- 
dure in the selection or cancellation of a parameter 
displayed on the upper-hierarchical screen of the 
embodiment. 
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Fig 5 is a flow chart showing a parameter set proce- 
dure of the embodiment 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0012] Fig 1 schematically shows a system controller 
for an analyzer according to the present invention. The 
parameter display part 2 is adapted to display parame- 
ter conditions for controlling each unit The parameter 
display part 2 comprises a single upper-hierarchical 
parameter screen displaying only the selected parame- 
ters) and a number of lower-hierarchical parameter 
screens, which correspond to respective units and dis- 
play all parameters for these respective units. These 
parameter screens are switched by Key operation, to be 
displayed. 

[001 3] The parameter-input part 4 is adapted to input 
data of information as to whether or not each parameter 
is displayed on the upper- hierarchical parameter screen 
and the parameter conditions thereof . 
§0^: [0014] The parameter condition storage part 10 is 

adapted to store the data inputted through the parame- 
ter-input part 4. 

[001 5] The parameter condition transmission part 8 
transmits the parameter conditions for each parameter 
\ to a corresponding unit 12. 

- S: [0016] The parameter input processing part 6 trans- 

mits the data from the parameter input part 4 to the 
parameter condition storage part 10. and further trans- 
mits the data stored in the parameter storage part 10 to 
the parameter display part 2 and the parameter condi- 
tion transmission part 8. 

[0017] Fig 2 schematically shows an embodiment of 
the present invention, which is applied to a high-speed 
liquid chromatograph. The LCD (liquid crystal display 
unit) 1 4 is provided for the displaying of parameter con- 
ditions to control respective units. The LCD 14 switcha- 
bly displays an upper-hierarchical parameter screen 
displaying only a selected parameter and lower-hierar- 
chical parameter screens displaying all parameters for 
respective units. The keyboard 16 is provided to input 
parameter conditions and display/non-display modes on 
the upper-hierarchical parameter screen. The CPU 18 
and the ROM 20 process the data inputted from the key- 
board 16. The RAM 22 stores the data inputted from the 
keyboard 16 and processed in the CPU 18 and the 
ROM 20. The data processed in the CPU 18 and the 
ROM 20 are transmitted to units such as a pump and a 
detector through an interlace 24, so that the respective 
units change conditions on the basis of signals thereof. 
The signals detected by the detector are processed in 
the CPU 18 and the ROM 20. to be thereafter transmit- 
ted to an external PC (personal computer). 
[0018] Describing the relation between Figs. 1 and 2. 
the LCD 14 shown in Fig. 2 implements the parameter 
display part 2 shown in Fig. 1 , the CPU 18 and the ROM 
20 implement the parameter input processing part 6, 
the RAM 22 implements the parameter condition stor- 



age part 10, and the interlace 24 implements the 
parameter condition transmission part 8. 
[001 9] Fig. 3A shows an exemplary upper-hierarchical 
parameter screen (a) and Fig 3B shows an exemplary 

5 lower-hierarchical parameter screens (b). The lower- 
hierarchical parameter screen (b) displays all parame- 
ters of each unit The screen (b) in Fig 3B, for example, 
displays all parameters of a pump unit Such a screen 
(b) is prepared for every unit. On the other hand, the 

10 upper-hierarchical parameter screen (a) collects and 
displays only the parameter(s) selected in these lower- 
hierarchical screens (b). 

[0020] Fig 4 is a flow chart showing an operation pro- 
cedure in the selection or cancellation of parameters 
75 displayed on the upper-hierarchical parameter screen 

(a) . The operation procedure for parameter selection or 
cancellation is now described with reference to Figs. 3A, 
3B and 4. The following description is made with refer- 
ence to pump parameters. 

20 [0021] Parameter screen (a) refers to the upper-hier- 
archical parameter screen (Fig. 3(A)) displaying only 
frequently changing parameters selected by the user 
among the parameters of each unit Parameter screen 

(b) refers to the lower-hierarchical parameter screen 
25 (Fig. 3(B)) which is present for each unit to display all 

parameters changeable in the unit 
[0022] When selecting a parameter screen from a 
menu screen, screen (a) is displayed. When screen (a) 
already displays only the parameters to be displayed, 

so the parameter selection is finished. 

[0023] If screen (a) displays no parameters to be dis- 
played or parameters not to be displayed, the user 
presses the display screen switching key to display 
screen (b) of a unit (a pump in this case) including the 

35 parameters. The user finds out the parameters, to be 
displayed or erased on screen (a), on screen (b), and 
moves the cursor to the parameters on screen (b). At 
this time, the user presses the function key "SEL/DEL" 
on the lower left of screen (b) to select a display. 

40 [0024] Selection marks are displayed on the left 
sides of the parameters, which are selected to be dis- 
played on screen (a), on screen (b). When the user 
moves the cursor to the parameters and presses the 
function key "SEL/DEL* again, the selection is can- 

45 celed, the display on screen (a) is also canceled and the 
display of the selection marks is erased. It is 
assumed here that T. FLOW, "B. CQNC and "P. MAX" 
are selected. 

[0025] After completing the selection of all necessary 
so parameters on screen (b), the user presses the display 
screen-switching key to return the display to screen (a). 
Consequently, only T. FLOW*. "B. GONC and "P. MAX" 
selected on screen (b) are displayed on the pump 
parameter display part of screen (a). Thus, the parame- 
55 ter selection is f inished. 

[0026] Fig. 5 is a flow chart showing a parameter set 
procedure. The parameter screens (a) and (b) are iden- 
tical to those in Figs. 3A and 3B. The parameter set pro- 
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cedure is now described with reference to Fig. 5. 
[0027] When the user selects a parameter screen 
from the menu screen, screen (a) is displayed (S1). it 
there is no changing of the parameter value, the param- 
eter set procedure is finished (S2). 
[0028] However, if there is changing of the parameter 
value, the user confirms whether or not the parameter to 
be changed is present on screen (a) (S3). The user 
changes the parameter value if the parameter is present 
(S4), and the parameter set procedure is finished if 
there are no other parameter values to be changed 
(S2). 

[0029] It there are no parameters to be changed on 
screen (a), the user presses the display screen switch- 
ing Key to display screen (b) including the parameter to 
be changed (S5). and confirms whether or not the 
parameter to be changed is present on screen (b) (S6). 
The user changes the parameter value if the parameter 
is present (S7), and he presses the display screen- 
switching key to return to screen (a) (S6 > S1) if no 
parameter is present. If no other parameters are to be 
changed, the parameter set procedure is finished (S2). 
[0030] In the case of changing the parameter this can 
be done by repeating the procedure of S2 S3 -> S4 if 
the parameter to be changed is present on screen (a), 
however, if the parameter to be changed is not present 
on screen (a), this must be done by repeating the proce- 
dure of S1 S2 -» S3 -> S5 -> S6 -» S7 -» S6 S1 
which is more complicated. Therefore, the parameter to 
be changed in daily analysis is preferably displayed on 
screen (a) in advance. 

[0031] Although the present invention has been 
described and illustrated in detail, it is clearly under- 
stood that the same is by way of illustration and example 
only, and is not to be taken by way of limitation as the 
spirit and scope of the present invention is limited only 
by the terms of the appended claims. 

Claims 

1 - The system controller for an analyzer comprising a 
parameter display part (2) displaying parameter 
conditions for the controlling of each unit character- 
ized in that 

said parameter display part (2) has an upper- 
hierarchical parameter screen displaying only 
the selected parameter(s) and at least one 
lower-hierarchical parameter screen displaying 
all parameters; and 

said system controller further comprises; 



display/non-display modes for each said 
parameter and said parameter conditions; 
a parameter condition transmission part 
(8) transmitting said parameter conditions 
5 for each said parameter to corresponding 

said unit; and 

a parameter input processing part (6) 
transmitting data from the said parameter 
input part (4) to the said parameter condi- 
10 tion storage part (10), and transmitting 

said data stored in the said parameter stor- 
age part (1 0) to the said parameter display 
part (2) and the said parameter condition 
transmission part (8). 

15 

2. The system controller for an analyzer in accordance 
with daim 1, wherein 

the said upper-hierarchical parameter screen 
20 displays only a parameter selected on the said 

lower-hierarchical parameter screen. 

3. The system controller for an analyzer in accordance 
with claim 1 , wherein 

25 

the said parameter display part 12) comprises 
one said upper-hierarchical parameter screen 
and a number of said lower-hierarchical param- 
eter screens corresponding to The respective 
30 said units, for displaying any said parameter 

screens. 

4. The system controller for an analyzer in accordance 
with claim 3, being capable of switching the display 

35 of the any said parameter screen by key operation. 

5. The system controller in accordance with claim 3, 
wherein 

40 the said parameter display part (2) first displays 

the said upper-hierarchical parameter screen. 

6. The system controller in accordance with claim 2, 
being adapted to select and cancel the said param- 

45 eter displayed on the said upper-hierarchical 
parameter screen by selecting the said parameter 
on the said lower-hierarchical parameter screen 
with the cursor and pressing the prescribed key. 

so 7. The system controller for an analyzer in accordance 
with claim 2. wherein 

a selection mark is applied to the said parame- 
ter, which is selected and displayed on the said 
upper-hierarchical parameter scr en, on the 
said lower-hierarchical parameter screen. 



a parameter condition storage part (10) 
storing display/non-display modes for each 
said parameter on said upper-hierarchical ss 
parameter screen and parameter condi- 
tions thereof as data; 
a parameter input part (4) inputting said 
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(54) System controller for analyzer 

(57) The parameter display part (2) comprises a sin- 
gle upper-hierarchical parameter screen displaying only 
a selected parameter and a number of lower-hierarchi- 
cal parameter screens corresponding to respective 
units displaying all parameters for the respective units, 
and switchably displaying. When selecting a parameter 
to be displayed on the upper-hierarchical parameter 



screen, moving the cursor to the parameter on any of 
the lower-hierarchical parameter screens and pressing 
the function key to select a display, the selected param- 
eter is displayed on the upper-hierarchical parameter 
screen. When the parameter is selected again, the func- 
tion key is pressed, and the display on the upper-hier- 
archical parameter screen is canceled 
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